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[#?FfS#Oj&ffl] 
JR-&#*S£fc: £53 *5cS8fltif* t 

S'>4< £t>lo^t>coT-fe3r££#$[i:-f5ff#*g 

i x» 2 «E*wvf 

I*** 5 ] ygitt#4»l#, ««@#8S?T- 

egttflt. 20 

[ n*« e ] ynh -^jw # . sanmfc-c 

LTV*«£ fc£4$$[£i-3i«#Jl2, 3, 4XI45lE«c 
©-fa!" 

3*1, 2, 3^ 4. 5XI4 6iE«<D-r^-^*ttK. 

8] ±mm^URxf/xms 

Sr^Lr3ft7c»aHII3i»i:**<S'&fcJ:9»&U-CV^ 30 
5 r.t$r#@tt 1 , 2, 3, 4, 5, 6X14 

7 fE«<7>^ 

in#S9] *«fi-&^K * y^-^u-efcsrt 

fr«*ii-5fli#3U . 2, 3. 4, 5, 6, 7X148 

^S/K-efcSrtSrWfti-fSW^K 2, 3, 4> 

5, 6, 7, 8 Xtt 9lE*fcW^f *ve3H4ffll. 

JJ>^ft-e*5ri:Sr«f«t-*-5BI*S2, 3, 4, 5, 40 

6, 7. 8, '9X141 OKMoM*v&*teML 

[00 0 1 ] 
[00 0 2] 
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[0 0 0 3] ftftftfttt. WMt©«WfcJ:S> 

[00 04] BiM&^f-SflMSMWfcH:**?* 
fflv^ftTi^«l;&romjS?KBIl4, «-!-7/utBT 

v«»S«r*i-5 7yJH»«*«±fc L-CjlV*MvCV 
5o rrotR<C7ySf^JKiLT»4, Nalion"! 

(Du Ponttt, USP4, 3 30, 6 54) , D 
ow^ (Dow Chemi ca lit #lf4-3 6 
6137),Aciplex R I (JlWb£le£ <*0 
*h, ^¥6-3 42665) , Flemion"! 

(JflBS^f- («0 tt) «*«»5>*UTV^5. 

[0 0 0 5] SLtt©B#*^S«1sMW6H:, S»!6»5> 
8 0^ggroJt«ft(6;^£«®#^jf*5£;h,5. -roil 
te«ae©*JISI4EJlTro4 P 45BCJ:5. 

• fflV^b^-CV^7^*^ffll^l 3 0"Cj£33fcTgSr# 

1 0 0"C£XTT-U^ffiT*f #V\ • *Sr^n 

tttti LTffiffl-rSfc*, 1 0 O'C&jg 

[0006] gte?as^v^ t!4, MSifeCtoT 
I4&©4:5&7 f ;' ( y •> hSr^CS. 

[0 0 0 7] 51*e»S^ i o o < CJ^±tr«:^ 

4t±#$-&5: tul4, Sb^wi6l±x J^Si^Jffl 

Crt"C»J!t<, UMIWIWBROW^IK* 9 , 

[0 0 0 8] iie?£«S:±#^*2>fc*. <$1ZX~mA<n 

^P^vX^f S^-/U (#H¥9- 1 1 0 9 8 2) , 
^ y i-^/U^/i.*^ 1 0 - 2 1 9 4 3 , #58 

fl 0-4 5 9 1 3) s f-tux.— TAtty V *s 

mmw-9-8 7510) mx-hztK ^-rtihrn^x 

S> y >KS^ro®H4Sf*SSi5$n-Cio9. ?K^ttX 




3 

fcMHHtt t ft o X v > -5 . 7k «r&t$w»£»c: ttttfMBt 

(lOOTCSLk) -CB^tt**U «WH«Mf*:«IJE 
10 0 0 9] J:1&«>1MK:t>*tffcJ:3£. 314 
t lt, *.<D&&.t i &&x-hzzk feKiafEfbSrEjifc io 

LTV>£>iIB£>— OT?3b5. Nation" 

n b^e*ttlEiS*#<&&*n» *##4LftV*»i& 
Iwtiyn hi/e3H4Sr**4V\ rwfcft, l 0 OlCSr 
jgxSKST-liiKffitfS&Sift 9 , 3S*~<0*iI*«** 
<ft*. »K1 5 O'C^^S^&l-tt^UroiSiE* 5 

ft<, &&l£«>nft>b'b#*L<&V\ 
[0 0 10] m ; &roj;9t-^^'b8 O'CggT* 

ilfei-5^-&t-*Jv^Tt>. 7K^^-efc5tv>5^ii* 20 
tftRfiro-o-Cfca. ^**#fi$*5fc*tli» 

h-XV>5^, r <7? J; 5 ^m^^oS^TX^ftf^^ 
[0011] 

[*W#*ftLJ: 5 k-tZVM] #3S95l±Si±ro.fc 5ft 
[0 0 12] 

^egi&Jtli* ttSSH^tf 5 2 0 fiJLkT?*} 9 , 1 5 

oncsni-cfc* i fc ■kmLk-tzj *^temmkxh 

n h^Xh<0. ^rtlc^n hveWttf+^JBSr^l-Sr. 

[0 0 13] #3§9! i fc*sv*-c, -T^tttJJ^^A^ 
roT/^JJ^JR^^V, SU ? *^l^2T'xl!'<5«t5(-> 

ttfcfcfcS r. $ ft v ^5fc**« t> KifiKfc^T fc*Mfc# 

[0 0 14] ttJtW>7y*JR7 p n h^CKttjRli, 
*£?*>B# (tt*»tf/X»:T*/U7 7*) *t«fr*J 50 
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[0015] i -era, wtt^^xftstttt 

t MB 3 *^^#36ff o»«ttS:»*«pfc*S - k & 

1 4 OtTWE^ ftfci 9 
[0 0 16] ::t\ ^«fi^#^fi, fctittf, #y 

tKU j.— tv^JB ; x h7^f l/y^U a-^K 

f uy^y 3-^»oli«^*-^« ; *9 (*9) 
T^U^lft, #y 7^U;^n-ynt°;K # 

y 7^y^y/o^K #y (*9) 
y/u^n-y^/K #y r^u^y^f 

A\ JKy 7^!)/uKsec-yf;K tf?y (> 

y^Bftt e r t-y^;K ^Ky T $ ]) 

J^n ^i/^> #y (^^) T^D^^o^ 

^>/K ^y 7^!)/mtn-^f^ ^y o 
^) 7^u^yt^f/K ^y r^y^s? 

^y (^^) t*!>/h*?*!J/k ^y T^y 
^yy^K ^y T^y^^y^n^ 
^y t^jj/wb^^^k 1*9) r 

^5/M»^7!)y^#!l (^#) 7^11^888;* 
JJ y yUTS K> ^UN-7^7^ 3 /U7 5 h\ 
2Ky !)/i/7; K— 2 — ^^-/^b^V^/I/*^ 

WOT 9 J^75 KW ; *y|«lf=yK JKySM* 
n^K ^!)ynt 6 t^k^K *yBBfc^-^K ^y 

y*^#vft^/K sKy^^y^afctr^K *y^ 

^^^fttra-yK 5KU^r7!Jy®t^;K sKy fy> 
f-^BBUf^^K ^y^nnft»lf^K ^y MJ^d 

oft^tr^K ^y Mi7;utDfti?^/K *yse* 

m ; bf^/UT/Ua— jv ; #y tf=.^^y— /HfW 

T±9—^mm ; ^y ^t^y, ^•jyotv^ tki; 
>r y^fi/^^!Jti/7^yi ; *!)fh77/vt 
n^u^ ^y 7yftx~V ?>%?<oy ; * 



5 

[0 0 17] Hit, iiifefcaUtetttt:, <4*>GMm 

[0018] i tefttrS*****©^*!** 
ft^JS^ftfS 0EA_b5 07rErF-es>5. S 

*#*£fc!W-e#-r» -a, 5 03f*«it*fc*»3 io 

[0019] roijfc, jfe«o^T?*>«*««'&*i 
»f^5>-efc5«l«S 3 *5£*«ffift#***1-5 - * 
«t 9 , JMWtlHRtt i © 9 «kv**m*tt«* j "TIB*** 

ttitt, 1 0 OWitfcS- ir£r#v\ #£L<l4l 
4 OtEl-hSr^-f. 

[00 20] *3§PJ 1 <D4 ;*-V-£8H4JKfc*3^-Ctt:, St 
rtfc^^V'ejftfcKSr^i-S. rr-Cfi, iittT'o 20 

V\ l 0 0 < C*fST-fco-Ct,7Kro*^JE^^ii5V^ 

[0021] #3g!n i r-iiw *^ea«bst t LTttsi© 

2 0 J£JLhT-fc 9. a*0»J&8*l 5 OttU:CD<bcD& 

[0 0 2 2] **tt*ff * UMtWt*©flti: LT tt, 
tt|t«*T?2 0«±, ±9ff*L<l430El±, 3EK» 
*U<tt4 0El±-C*>*. 2 0fiA±ro>f*V 

0 5|5«co^^>"E*feeSr«ffl1-5t, -f^V^Bt^fi 40 

[0 0 2 3] ^^w-f Ji-i'ewstttt loot; 

ifcjjalil 5 0 < C£LhWt>W£fflV\ #*U<I*»£2 0 
yy-^yy, 3 — 2, 4-^^ 50 



# 

M2 0 0 1 -3 5 5 0 9 

6 

[0 0 24] 2 fcfclf fc i. 0 fc, 4 *^&mSEttt 

[0 0 2 5] *«IBoaSr?#5*:*^— W**JfSo * 
;K m^y— yW s /fy^D/V^- n— — 

[0026] z<D&mz, <4 **&mtoft t &m^& z 
fc^, aa*^ 3 o o < cs«*-e^ff:*<Dffl.«-eiiDai- 

5. V>;bv$>5 s o 1 - g e 1 ^nir^^S^ r. t K<fc 
[0 0 2 7] fL»|ll|j:g« AlfRRft, h 

[0028] *«fi^#: tmms ^7tmmmmi$(o^m 

0 0 (^S IT 5 y±T*fe?) 1 1 IV\ wtl*S|-e 

[0 0 2 9] ::t\ ^Jgr;u=»^'> Ki tttt, 0>J^ 



# 



7 

K 7h7^F^r^^ 7b7^fy^P^yf 
7F7-n-^K'>f^s 7f7-t-^h 

[0 0 3 0] 3 *5cJB««iS#^*J*SriDai'S 

7 -cfcrra * 5 fc, *aa-&*w*iB&r//xw:fli«^ 

Tk&V*U A*T/ua**>KS:*fcfclP*.4<t:t3 
[0 0 3 1 ] r.^-C*lffc»3t*»tt-WT*o-C, 01 

-gel 3EfctO*^n h^ewttw- 

#-?#a, 

[0032] *«^*»ffcfcfe^i:ft*«a'&# 

»**3gSr*Urv^t> *fc, s o 1 - g e 1 y 
[0 0 3 3] #*9Hlfc*!K «o»}IM4i:fttt<0H 

a. 

[0 0 3 4] **W2lrJ:9, «<DHJRtti«tt<DM 
[0 0 3 5] **K 3 fi % -Y tyeifel^j^S^D b* 



(5) ftffl 2 0 0 1 - 3 5 5 0 9 
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1 Xtt 2 <BW *>e»fflR-C*>5 0 

[0 0 3 6] *«wo-f^e*tt«"efflv^«^*>e 

2 0£i±T-fe!9x 5 0^«±Ot<a£ffll^ 

i:-e^^7>i^t ^/^7^ ft 
U\ ^ofl^fe^a-^f;^^^^ 2, 4- 

10 6 5s 9 0s 43tfc^ :/n b^eSttffiS:* 

^tem&mt LT%;tfc4§£\ 1 o o^r-ii 

gp-^s ^jhfeo^^eattKfcfl^a:: t\zxr), i 

0 0 < CEJ>±^ii5^^i6V^T4>^^^w^^^^ga-Ct 

[0 0 3 7] *^4I1 M-Kr^J:5 3^ 

[0 0 3 8] ♦SSHi-cas^fcJ: 5te, 

«*»J*T*a*^ rr-efflV^5*i*3»c5c*«*3g{t: 
30 its *«M4-C*iffci5i:, ^*-K*JS-&Sr*i- 
Ss ^fr^aiWMr**^*-^:^ fc5V % tt % >y*i* 

lis TWffcT^a^i/i/y^hWtrffiV^S 
T^=*i/*>3*-— M4, WSStt* BUM* 

£o 

[0 0 3 9] 5 Us 7 P o h vei»ttft4a*s, «s 
40 »B«fc-e*>ari:fc««fci-4*»W2, 3X1^4^) 

[0 0 4 0] *3gW2"C3*'<fcJ: 5fc, 

^rtlcyn h^e*tt«-JMB*:*i-a. hyfiitt 
y^BL «l®?> IIIM. ft 

50 ^b««H*»ds»Jw»4Lv\ 



• 
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[0041] rrx\ >BSf-*,/**?vv£i2> * 
/ 1 12 Kr ->/w«®S, ^^^T-fc 9 > 

[0 0 4 2] Ml@#g£tl2, «^y®fSrli 

u •t«>t i ft)^>'^ h y * y ^ k y *sw%<r> 
mm® &*m.mj>mm lt t «t v \ 

[00 4 3] 6 12, h ^mitH^mtK « 

Wi£££#LTv^ri£#®£1-s*$g9!2, 3, 4 

XI2 5 <K>y( *yfcmmgX'h S„ 
[0 0 4 4] *^Bj5r-^rtJ: 51-, 7"° h^-Bgtt 20 

*5-e#.5fc*, Siat-fcoTt)^Lfc7 , DF^i4 
zmf8.i-zz.ktfx-%z>o mm M,#tttimtvx, 
mmm^tLx^y^^hi}^, mms»,7Lm^m 30 

&m-* ^?XT><D&%&£i)Wf$.ZhX\ l ^b<n* 
f§-T. ^<D&^tf$LtX\^ti*¥bMi, jStfWX*"* 
? S i 29 -NMR^^ b^T-Jt^-CtS. 

[0045] 7 (2, ±mm&R 

k-TttWRl. 2, 3, 4, SXi*6<0-4*^fcm& 

[0046] #s&!n<7>f *>"£5»ffiii2, mm&^w, 

tf/XI2flUgUrjD7K#$tt-> y 7uS£#-f5^«fi-&# 

[0047] zzx% m^m^y])^&t\t, 

^Ltv/7y-^ (S i-OH) tttstwtfco 

n-^n ^ V 7"n *3-->g, n-7h=f 

->Ss W 7 ;U ^^^-&Ufct ) <D$r^ 
i". 

[0048] *«sb-&# ^m^Rif/xitmm^-ha^ 
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7K^«tt-> y ^mtf&G Lit b <r> mmitmjLmm. 

tep ionj ) . tfyr^y u-hnm^uR 
v/x\*mmtto7k$m&i' y /wsa^ L?t t><o (» 

TV^o -tcote^y T-X'ibiXh, 

({fj®->y a-^thSJ, igp D D £ 'KBE9 0 0 7J ) £ 

y ^sfi^sr^KS^-f s 

£^5*07k#ft?tev' y 7Wt:-£-&i y -v- 

[0049] ^^astz/xttipii^tiDTK^ 
«tt->y^S?r*-r2.^fi-&^S:ffl^^^-S-trli, gij 

comma^Tc^m^^-th^v *— y— sr*o^^ 

<"Ct, *^|5roi)07K^»v'y^S!!i s «1i3^5T;^1!l« 

-r ^ y * -■ y— srAo t> ^ 

[00 5 0] #3§!J1 8 12, ^g-g-^^, ±^*JSg|JS 
t//XI2^iJ«lri07K^»tt-> y L,, ^AD7K^» 

&&LX\,^Z.k*¥fWk-fZ>*&Wl, 2, 3, 4, 

5, 6;m7<7>r*v£gt£J8|-T?fe3. 

[0 0 5 1 ] 7 -TT'^fc,}; 9 #*CSI5.8.U : /XI2 

£\ fo5V^(2, iP?K^<l¥tt->y/Ht'&»^^#fi'&fft 

3i^dr->s^^i-5^-&fe^«§eii8-7'y *— y- 

-iUTfflV>7t^, ^«fi-&ft:til*3^5t$g^3t 
^l2*#^T*^-& Ltzfc t tt t) , U-i/V-T^WIi 

[oo5 2] *^0j9i2, ^mm^mK xv^-t* 

ffc5:tlr#®tt5*P7ll, 2, 3, 4. 5, 

6, 7XI28(0^^->'g^ttMT'fe5, 

[0053] Gmm-zmt. i r-^fcct ? 

^yai-x/u^ d<y r^y/u^lg, T^yvu 

t'^^T.x^P, *?y t'=7UT/i-=-7W, 
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[0 0 5 4] 1 0 ft, *«fi-&##, ^!ifh7 

2, 3,4, 5, 6,7, 8Xtt9^tyfii|ttit 

[0055] *36W 9 -ea^fc i 5 ^ *JMBfc*3vvt 

HtaK !l *-y>utr*»it*tti LTffll ^ Z t b 
v^, ]H*tt&»*1-5i* #yx h^^u^*^ 

^2 0 091, 2 0 0 0^T^t>Ori 5 ff*b</BV^*X 

So 

[0 0 5 6] #U x h^^U^^K^ffi^OzK 

So 

[0 0 5 7] *«n 1 1 tt, ^° h 

* h y r t i 2 , 

3, 4, 5, 6, 7, 8, 0<D"(*l/fc^&m 
[0 0 5 8] h ^*ttft4JBtt, **W 5 

6 -CttW bfc<fc 5 fc«s« 3 <7> 

So 

[0 0 5 9] 

[0 0 6 0] [ffMffiffi] 
(1) BftttfMB 

O - 9ttffT<>;b;Kfti\ *ftftJK« 



'* [0 0 6 1 ] ( 2) yn h >e*ttf?ffi 

9«ffiiU (ME A : M e m b 

rane Electrode Assembly )$r 

^tfcSL 1 2 6 01) SrfflV^T^I&SfcO. 1 H z-2M 

yp h^e*«oa36SrtTofc. «^ft^ uioo 
c, i 4 o'c-eoaasfltsr^ufco 

[0 0 6 2] (3) «3gffHB (W-O-S 
K) 

**Mo^*^e*tt@#«»K«t*^Ktt (IR) 

20 Kittl 2*^* hV (H 3 PW 12 0 40 ) ?rffi 
@#»*7**-#ttfc»/*bTi^ (W- 
O-W) 7 ^ill*- KI4*MO* 

*tJBtt*oS/7hd««JB*ixfc 0 -tin, ^7**- 
fl**>-»#w-o-s Mfc*J&&fc»fcLTi^£i 

[0 0 6 3] [Hte#J l ] 

(*ffih!)xh^^>U;^!)7h7^f^^yK 

i/K« 6 5 0 (fi£¥^^» 6 5 0: »3fe*Es(RtS) 
75. Og (115. 4mmol) SrAH, ^cV^T 3 - 

hy3Lh*3/i/y^^ntr/u^yi/T*^h 0b&^ ] J 

a-^ttK. Sp°p^ FKBE-9 0 0 7] ) £5 7. 1 
g (2 3 0. 8rnmo 1 ) AH, lf#i^T6 Otl: 
tl 20i$F f a^o< 9«# b, TIE*fc»i-±54KiS 
SrfTort:* WfeftfcttWfciKttSrH 1 -NMR (DRX 

-300, y^a-ttB) tustftt:^ *<ffihy 

'J- h ^ y A"* !irb7^ fuy***> K t 
[0 0 6 4] 

► Hti] 



HO-f CH 2 CH 2 CH2CH 2 0^7rH 4- 2 OCNCHtCBiCHiSi (0CiH5) • 

> (OC:H5) 3 SiCH 2 (M 2 CH2NHCO0-eCH 2 CH2CH 2 CH 2 0->irCONHCH2CH2CH2Si (0C2Hs) 3 

[0065] (m^m<o^mtmm 5BHM)ih^> (si**ewfc») o. 7 5 6 hv/^v^ 

s/y/usKy x f7 i/y^'>Ki . sgHv^ 

^ h y vift (fDft«attt«) o . 7 s g , a tr 



1. Og»Ji«»bfc«»Sr»Wbfc. W#«rtt&U 1 
50 -u (Uj*«^gfr4±«) wOiy-Y-uSr 
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6 O'CfciDfflLfc^m^T^-TVfcT 1 28#MMU 
[0 0 6 6] (I6JS01J2] ^^Jl fc*5^t\ ^T-n 

[0 0 6 7] (UltM 3 3 Hli£0J 1 ^ . flfflfcT'n 

[0 0 6 8] [mM4] JttMlKJaV'T, *tth>J 
xhif->v'!J;l'*!JTh7^f l^^-^Kl. 5gd 



14 



10 



mate L-C*«r»#Lfc. 
[0 0 6 9] [JfctSfMlD Du P o n tHJS, 
(Naf ionll7j Sr-tOl- tffll^fc. 

[0 0 7 0] otts^j 2] mmm i ksj^-c, * 

i LT 1 0 . 5 m ]iDx.fcr i^li, HI 
1 tKI«tUTKSr^Ufc. 
[0 0 7 1 ] 

mi) 
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AF45 AH15 BB02 BC01 FC01 

4J002 BB03W BB12W BB17W BD14W 
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CP20X DE187 DG047 DH027 
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